In addition to the neuromodulatory role of cholinergic systems, brief, temporally discrete cholinergic release events, or ''transients", have been associated with the detection of cues in attention tasks. Here we review four main findings about cholinergic transients during cognitive processing. Cholinergic transients are: (1) associated with the detection of a cue and influenced by cognitive state; (2) not dependent on reward outcome, although the timing of the transient peak co-varies with the temporal relationship between detection and reward delivery; (3) correlated with the mobilization of the cue-evoked response; (4) causal mediators of shifts from monitoring to cue detection. We next discuss some of the key questions concerning the timing and occurrence of transients within the framework of available evidence including: (1) Why does the shift from monitoring to cue detection require a transient? (2) What determines whether a cholinergic transient will be generated? (3) How can cognitive state influence transient occurrence? (4) Why do cholinergic transients peak at around the time of reward delivery? (5) Is there evidence of cholinergic transients in humans? We conclude by outlining future research studies necessary to more fully understand the role of cholinergic transients in mediating cue detection.
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Introduction
Cholinergic neurons originating in the nucleus basalis of Meynert, substantia innominata and the diagonal band (henceforth termed basal forebrain; BF) project to virtually all cortical areas and layers. In the last decade, anatomical research has greatly revised traditional views about the organization of this projection system. Long-held notions of a ''diffuse" or ''reticular" projection system have been replaced by descriptions of BF cholinergic cell clusters, cluster-specific dendritic organization, and a highly topographic organization of BF cholinergic projections (Zaborszky, Csordas, et al., 2015; Zaborszky, Duque, et al., 2015; Zaborszky, van den Pol, & Gyengesi, 2012) . Important anatomical aspects of this projection system remain undetermined and even disputed, such as the organization of inputs to individual BF cell clusters, the synaptic space of individual BF neurons, and the ultrastructural characteristics of cholinergic synapses and the identity of their neuronal targets. However, future research is expected to reveal the circuit-specificity of the organization of individual BF cells, which would reject notions of redundancy, overlap and diffuseness in the organization of the BF cholinergic projection system. The anatomical descriptions of other putatively ''diffusely" organized ascending projection systems originating in brain stem have the potential to follow suit and undergo a similar revision (e.g., Helboe, Egebjerg, & de Jong, 2015; Schwarz & Luo, 2015) .
A similar evolution is taking place in the description and conceptualization of presynaptic cholinergic signaling. The traditional focus on slow and regionally non-specific changes in extracellular and extrasynaptic (or ''volume-transmitted") ''ambient" basal acetylcholine (ACh) levels (for review see Sarter, Parikh, & Howe, 2009) has been challenged by our more recent demonstration of regionally-specific phasic cholinergic signaling in cortex (''cholinergic transients"; below). The present review focuses on those transients, though it should be noted that the larger body of evidence supports a multi-modal, multi-timescale view of cholinergic function. That is, in addition to the transients, cholinergic terminals also support a more canonical neuromodulatory component of cholinergic neurotransmission, varying perhaps at the scale of tens of seconds to minutes and being particularly active in association with demands on attentional control (e.g., St Peters, Demeter,
